Capacitors and Temperature

Variance in resistors.

Capacitor: is a device used in a variety of electrical circuits.

Capacitors are used to tune the frequency of radio receivers, eliminate sparking in automobile ignition systems or store short-term energy in electric flash units.

Capacitance: is the ratio of the size of the charge (Q) on either conductor to the size of the electric potential difference (voltage) between the conductors that the capacitor is made of.

Equation:

Capacitance (C) =           Charge (Q)






  Potential difference (V)

Units: Coulomb / Volts or Farads

Conversion: 1 Farad = 1 C/V

Most common unit is the microfarad     

(    F).

1 F =  1x10-6 F

Example: If a 3.0   F capacitor is connected to a 12 V battery, what is the size of the charge on the capacitor?

C =  Q  3 = Q

        V         12

Q = 36   C (micro Coulombs)

Resistors and Temp.

The amount of resistance that is produced changes as the temperature of the resistor changes (directly proportional).

As the temperature of a metal goes up, so does the reisstivity and therefore, it produces more resistance.

Analogy: A lot like its harder to get around someone who is moving in front of you, electrons have a harder time getting through a conductor when the atoms within it are moving more (from an increase in temp.)

Equation:

T - TO = R - RO

                              RO
T = Melting point of the resistor (metal)

TO = 20  C (room temperature)

R = Changed resistance due to change in temp.

RO = Resistance produced at 20   C (depends on the metal)

     = Temperature coefficient of resistivity.

Temperature coefficient of resistivity(    ) : is a constant value unique to the metal (like resistivity or density).

It is used to calculate a change in resistance due to a change temperature across a resistor.

Example: 

If a platinum (     for platinum = 3.92 x 10–3  C –1 ) resistor has a resistance of 50 ohms at 20  C is heated until it melts and reaches a resistance of 76.8 ohms, at what temperature did the resistor melt?

T – 20  C = 76.8    -  50  

            (3.92 x 10-3(  C)-1 (50   )

T = 157  C

